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OVERVIEW OF THE U.S. SYSTEM
OF ENVIRONMENTAL LAW
Lawrence J. MacDonnell*
INTRODUCTION
The United States is blessed with abundant natural re
sources. At the time the United States was established as an
independent nation the North American continent was only
very lightly populated. Even today the population density of
the U.S. is only 66 people per square m ile1, compared to 280 in
China2 and 261 in France3. The development and use of its
abundant natural resources has enabled the U.S. to enjoy
enormous economic growth and prosperity during its now
more than 200-year existence.
At the same time this growth and development has been
accompanied by substantial waste and misuse o f resources as
well as by the creation of enormous quantities of residual pol
lution often indiscriminately disposed of. The growing urban
ization and industrialization o f the U.S. resulted in problems
o f crowding as well as pollution of water and air. The domi
nant ethic o f the U.S. during this period was economic growth.
Some protection from environmental damage, especially to
property, was provided by the common law doctrine o f nui
sance. Zoning the uses of land to separate the environmentally
damaging land uses from other land uses also helped to avoid
some of the problems. In general, however, the abundance of
land and resources in the U.S. helped to disguise the signifi
cance of the environmental problems.
Following World W ar II a more general recognition of the
need to address pollution matters arose. In part this awareness
was triggered by incidents such as the air pollution inversion
in Donora, Pennsylvania in 1948 causing the deaths o f 20 to 30
people in a three to four day period in which only two or three
deaths would be expected. In significant part this growing
awareness also reflected an important change underway in
American society—the growing level of affluence now being en
joyed by large numbers of people made it possible to think
about the way in which economic growth should be pursued.
Increased leisure time made quality o f the environment more
significant.
* Director, Natural Resources Law Center, University o f Colorado School o f Law
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The economic boom in the U.S. during the 1940s and
1950s was accompanied by major new advances in technology.
The benefits o f those technological developments were obvious
but concern began to develop about some of the costs. In 1962
Rachael Carson published SiLent Spring, a highly influential
book which focused attention on, among other things, the ad
verse effects pesticides were having on bird populations. Many
people felt that economic growth and, especially, the science
and technology that fed that growth, were out o f control. Dur
ing the 1960s and the early 1970s we engaged in an extensive
debate about the "limits to growth," the "tragedy of the com 
mons," and "the spaceship earth." As a consequence of that ex
tended dialogue and debate we began, in this period, the enact
ment of an enormous amount of legislation aimed at giving
national priority to the protection of the environment, placing
that newly enunciated national goal at least on a par with
economic growth
This brief overview of the U.S. system of environmental
law begins with a discussion of three primary policy strategies
we have followed in establishing our legal framework. Then
the general elements of the U.S. environmental law system are
described. Next an assessment of the benefits and the costs of
our environmental protection programs is presented. The pa
per concludes with a consideration of current trends in U.S.
environmental law and a discussion of important current is
sues.

STRATEGIES
In very broad terms the U.S. has followed three general
strategies in addressing its environmental concerns. First, it
has placed a special duty on all federal agencies to incorporate
a full consideration of potential adverse environmental con
sequences in their decision making. Second, it has created reg
ulatory controls on the production and disposition of most
forms of pollution by private parties. Third, it has established
a special protected status for certain land areas, plants, and
animals.
AGENCY DECISION MAKING
Even in a fundamentally free-market based economy like
that in the U.S., the federal government exerts enormous influ
ence. Relatively early in its deliberations about establishing
environmental law Congress was able to agree on some broad
statements o f policy which it included in the National Envi
ronmental Policy Act in 1969 (NEPA)4. In this seminal lawCongress established a "continuing policy of the Federal Gov-
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eminent. . . to use all practicable means and measures. . . to
create and maintain conditions under which mam and nature
can exist in productive harmony. . . ."5 NEPA goes on to direct
that’to the fullest extent possible" all agencies of the federal
government undertake certain actions intended to ca n y out
the purposes of the statute. The most significant of these re
quirements is Section 102(2)(c) which requires that federal
agencies about to undertake a "major federal action signifi
cantly affecting the quality of the human environment" pre
pare a detailed statement including, among other things, "the
environmental impact of the proposed action."
Due in large part to very aggressive review of these envi
ronmental impact statements by the federal courts this portion
of NEPA has had a widespread and significant effect on the
manner in which federal agencies consider the environmental
consequences of their actions. Not only must the considera
tion o f environmental effects be fully documented, a careful
analysis o f alternatives to the proposed action also is required.
Nearly all federal actions of any consequence are subjected to
this requirement. No irretrievable commitment o f significant
federal resources may be undertaken in advance of the comple
tion of such statement.
The significance o f the environmental impact statement
requirement reaches beyond its effect on potential activities
undertaken by federal agencies since it also affects private ac
tions dependent on some kind of federal approval or support.
NEPA has been described as an "environmental full disclosure
law ,"6 permitting the participation of a wide variety o f inter
ested parties in this key information gathering stage. A NEPA
analysis does not require any particular decision. It seeks only
to assure that whatever decision is made results from a com
plete and careful consideration of all the related environmen
tal consequences.
Without question the EIS requirement has permanently
and significantly affected the ways in which federal agencies
make decisions. Moreover, N E PAs requirement for detailed
and careful analysis o f environmental impacts has improved
our knowledge and understanding regarding the effects of our
actions on the environment. At the same time it is a process
which has now become well institutionalized. In many cases,
impact statements still are prepared to justify an already de
termined course of action. In some cases the preparation of
these statements can be extremely time consuming and expen
sive, with little apparent benefit. Nevertheless, as one measure
of the value of the environmental impact statement, this re
quirement is without doubt the most widely emulated U.S. en
vironmental policy in other nations of the world.
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REGULATION OF PRIVATE ACTIONS
To directly address the pollution created by private ac
tions the U.S. has primarily adopted a so-called "command and
control" regulatory approach. Under this approach Congress
establishes general goals and objectives to be achieved and
then creates a num ber o f sp ecific m ech an ism s the
implementation of which is intended to achieve these goals.
Typically these statutes address certain types o f environmen
tal concerns such as air pollution or water pollution.
Although some earlier efforts had been made, Congress first
addressed pollution problems in a comprehensive manner in
the Clean Air Act, passed in 1970 and substantially amended in
1977.7 The purpose was "to protect and enhance the quality of
the Nation’s air resources so as to promote public health and
welfare and the productive capacity of its population."8 To accom plishthis purpose the U.S. Environm ental Protection
Agency was to establish "national air quality standards" for at
least the six pollutants named in the Act (sulfur dioxide, car
bon monoxide, total suspended particulates, photochemical
oxidants, hydrocarbons, and nitrogen dioxide). These stan
dards were to be established so as to protect public health,
"allowing an adequate margin of safety." Originally it was en
visioned that these standards would be attained in all areas of
the country by 1975. As the program has developed, the air
qu ality control regions are now designated as eith er
"attainment" or nonattainment" with respect to each of the na
tional standards.
The statutory scheme calls for the states to take primary
responsibility for achieving these national ambient air stan
dards. The states are to develop and implement control plans
governing emissions from all existing and new sources. Gener
ally, sources existing as of 1970 are subjected to less stringent
regulation than newer sources because o f the greater costs of
pollution control for these sources. States generally require
sources to follow the performance standards established by the
EPA in its control guideline documents.
In areas of the country where air quality currently meets
or exceeds national standards, proposed new sources of emis
sions are subjected to thorough analysis to insure that their
operation will not result in significant deterioration o f that air
quality. In "nonattainment" areas new sources are required to
"offset" their emissions by an equivalent reduction in emis
sions from existing sources. The U.S. EPA must approve all
state implementation plans.
The Clean W ater Act follows a somewhat com parable
scheme by which the waters of the U.S. were to be made
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"fishable and swimmable" by 1983 and there was to be total
elimination o f pollutant discharges by 1985.9 These ambitious
goals were to beachieved primarily by a combination of water
quality standards coupled with controls on discharges from
any "point source." Effluent lim itations are established
according to technology-based standards. The stringency of
these standards varies according to the category of pollutants
being discharged. Sources discharging "conventional" pollu
tants (biochemical oxygen demand, suspended solids, fecal coliform, and pH) are required to use the "best conventional tech
nology" by March 31, 1989.10 Sources discharging "toxic" pol
lutants must at least employ the "best available technology
economically achievable" by March 31, 198911 and may even be
prohibited from discharging if necessary either to protect pub
lic health or to attain established ambient water quality stan
dards. New sources are subject to a performance standard re
quiring the greatest degree o f effluent reduction available
through the use o f the best available demonstrated control
technology. No discharges of any kind from a point source are
allowed without a permit issued either by the EPA or by the
state under an approved program. In addition, all activities are
required to use "best management practices" to prevent pollu
tion from nonpoint sources.
Having addressed the problems of air and water pollution
in 1970 and 1972 Congress closed the circle by regulating the
land disposal of solid and hazardous wastes in the 1976 Re
source Conservation and Recovery Act (RCRA).12 The solid
wastemanagement provisions are intended primarily to en
courage better methods o f solid waste disposal. EPA will pro
vide technical and financial assistance to states which estab
lish acceptable programs. "Criteria" and "guidelines" have been
established by EPA regarding the m anner in which solid
wastes should be disposed.
Under RCRA, hazardous wastes are regulated from the
time they are created, through their transportation, to their fi
nal storage and disposal—a so-called "cradle to grave" regula
tory scheme. EPA identifies and lists hazardous wastes which
are to be controlled. EPA has established extensive regulations
governing the manner in which generators and transporters
are to handle and track such wastes. Facilities for the treat
ment, storage, or disposal of hazardous wastes are subjected to
comprehensive performance standards. Controls are imple
mented by a permit system administered by the EPA or by the
states under an approved program. Hazardous wastes can be
handled only at facilities operating under a RCRA permit.
In 1980 Congress faced the problem of how to deal with
numerous sites around the country where hazardous sub
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stances had been inadequately disposed o f in the past and
which now present potential or actual threat to public health
or welfare. Under the Comprehensive Environm ental R e
sponse, Compensation, and Liability Act (CERCLA), commonly
known as "Superfund,"13 a National Priority List of sites was
established. Emergency response as well as abatement author
ity is provided to EPA to deal with actual or threatened releases
of hazardous substances. Liability for the costs of a remedial
action, an emergency response, or damage to natural resources
is extended to any owner or operator o f a facility from which
there is a release or threatened release, as well as to prior own
ers and operators, persons arranging for the disposal o f the
substance, or persons transporting the substance. A fund of
money ($8.5 billion) is established (Superfund) from a special
tax on certain petroleum and chemical industries, excise taxes
on imported chemical derivatives, a new environmental in
come tax and $750 million/year from general revenues14 to be
used in the cleanup of hazardous sites.
In these and numerous other statutes Congress has estab
lished a comprehensive national program for achieving and
protecting environmental quality through the direct regula
tion o f pollution-creating activities. Virtually all sources of
pollution are required to obtain permits which specify their
manner of operation as it relates to the disposition of byprod
uct pollutants. Performance standards generally are tied to
some technology-based standard. The stringency of the stan
dard varies prim arily according to the age o f the pollution
source, the type of pollutant being discharged, and the quality
o f the ambient environment.
PROTECTION OF SPECIAL AREAS
In addition to requiring governmental agencies to con
sider environmental consequences in their decision making
and regulating the pollution-producing activities o f private
parties Congress also has followed a strategy of providing spe
cial protection to certain land areas and to particular types of
animals and plants. This approach arises out of a recognition
that there are certain things so critical or valuable for m ain
taining the desired level of environmental quality that they
deserve and require special protective status. The taking or use
of these resources is permitted only under carefully limited
circumstances.
A m ajor example o f this approach is provided by the
Wilderness Act of 1964.15 Under this law public lands determinedto have certain wilderness characteristics may be placed
by Congress into the National Wilderness Preservation Sys
tem. The m ajor purposes o f these lands are defined to be
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’’recreational, scenic, scientific, educational, conservational,
and historical." As of 1986, 89 million acres of land, or 3.9% of
the land area o f the United States, had been officially desig
nated as wilderness. About an additional 2% of the U.S. is ac
tively being considered for wilderness status by the federal
land management agencies. A second major example of this
approach is represented by the Endangered Species Act (ESA).16
This Act seeks to protect and restore threatened and endan
gered plant and animal species through the implementation of
federal and state conservation programs and through the pro
hibition of specified private actions such as hunting and trap
ping of protected species. The ESA also requires that federal
agencies insure that their actions ”do not jeopardize the con
tinued existence of such endangered and threatened species or
result in the destruction or modification of [designated critical]
habitat o f such species. . . . " This law, and especially the
provision regarding the duty o f federal agencies to insure that
their actions do not jeopardize the existence o f protected
species, has been interpreted as giving the protection of such
species "the highest o f priorities."17 Thus, for example, con
struction o f a federal dam project which was nearly complete
and for which $100 million had been spent was halted because
it was determined that its operation would destroy the only
known habitat o f a protected species of fish. As of March 31,
1987 a total of 231 species o f animals and 145 species of plants
have been listed as threatened or endangered.18
This strategy emphasizes the importance o f providing
special legal protection to certain highly valuable environ
mental resources. The preservation priority is established as a
matter o f law against all other competing uses. Such an ap
proach guarantees a certain level o f protection for those re
sources. In the case of wilderness the preservation decisions
are made by politically elected representatives, presumably re
flecting the wishes of their constituents. At the same time it
should be recognized that preservation decisions must be made
judiciously because they necessarily limit future options. Such
decisions, once made, are difficult to change if different needs
arise. Such factors suggest the need for temperance and care in
making strict preservation decisions.

GENERAL ELEMENTS OF
U.S. ENVIRONMENTAL CONTROL
The development of environmental law and policy in the
U.S. has taken place largely since World W ar II. In some cases
the laws have evolved in a series of steps as with the Clean Wa
ter Act which first appeared in 1948, was substantially
amended five times before being placed in its present form in
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1972, and has been revised in significant part twice since then.
In a few cases laws have been enacted to respond to a specific
problem as, for example, with the Comprehensive Environ
mental Response, Compensation and Liability Act which was
rather hurriedly passed by Congress in response to highly pub
licized incidents involving effects on human health caused by
groundwater contaminated by improperly disposed hazardous
substances. As a result the U.S. now has a highly comprehen
sive and complex framework of environmental laws enacted
separately and under a variety of circumstances each address
ing some particular area of environmental concern.
Not surprisingly, this body o f law is neither consistent
nor coordinated. Nor does it reflect any clearly enunciated set
of principles guiding that legislative process. Nevertheless it is
possible to identify a number of common elements in these
laws which reflect fundam ental policy choices m ade by
Congress.
Perhaps the most fundamental of the choices made was to
adopt a "command and control" regulatory system under which
the government is able to require or proscribe specific conduct
by regulated entities. Such a regulatory approach has long been
utilized to achieve policy objectives in the U.S. and has been
especially widely utilized since the 1930s. The pattern estab
lished at that time and followed in the enactment of environ
mental legislation is for Congress to set general goals and ob
jectives and create the general regulatory approach for their
achievement. A special governmental agency charged with im
plementation and enforcement of the regulatory program also
is established. To date, Congress has established 12 major en
vironmental laws. The U.S. Environmental Protection Agency
(EPA) was created in 1970 and has responsibility for the im 
plementation of these laws.
Central to the operation of the pollution control statutes
is the use of standards. In the statutes these standards are de
scribed in general terms. It is then the task o f the EPA to
translate these general legislative standards into concrete and
implementable requirements. The statutes employ a variety of
standards. Simplifying considerably, these standards can be
divided into two general types: harm-based or quality-based
standards and performance-based standards. Harm-based
standards are intended to be based on levels o f environmental
quality desired or needed to protect human health and other
important values. Perform ance-based standards are con
cerned not with the relationship between human health and
pollution but with regulating pollutant discharge levels from
specific sources.

Overview o f the U.S. System o f Environmental Law/ 9

Early pollution control efforts revolved largely around
quality standards.19Thus the Water Quality Act of 1965 called
for the establishm ent o f w ater quality standards based
primarily on the uses of the water—for public water supplies,
propagation o f fish and wildlife, recreational purposes, and
agricultural, industrial and other legitimate uses.20 Beginning
in 1963 airpollution control statutes called for the establish
ment o f "air quality criteria." In the 1970 Clean Air Act
Congress directed that the air quality criteria for an air pollut
ant "accurately reflect the latest scientific knowledge useful in
indicating the kind and extent o f all identifiable effects on
public health or welfare which may be expected from the pres
ence of such pollutants in the ambient air, in varying quanti
ties."21 The 1970 Act also required the establishment of na
tional ambient air quality standards "the attainment and
maintenance o f which. . ., based on [the] criteria and allowing
an adequate margin o f safety are requisite to protect the public
health."22 These standards are described in terms of concen
trations o f specific pollutants measured during some specific
period o f time.
As the pollution control laws evolved, increasing empha
sis was placed on more direct control of pollution discharges
through performance standards. In very general terms the ap
proach taken is to require control o f pollution discharges
based on a "best available technology" standard. For example,
the Clean Air Act requires new stationary sources o f air pollu
tion to perform in a manner which "reflects the degree of emis
sion reduction achievable through the application of the best
system o f continuous emission reduction which (taking into
account the cost of achieving such emission reduction. . .) the
[EPA] determines has been adequately demonstrated. . . ."23
Uniform performance standards are required according to cat
egories o f sources generally divided according to industrial
processes using the same kind o f production facilities. EPA
has utilized engineering analyses to determine these techno
logically-based performance standards.
Performance standards utilized in the statutes va iy ac
cording to a number of factors. One important distinction con
cerns whether the regulated source is new or existing. New
sources generally are required to achieve higher performance
standards than existing sources. For example, under the 1972
Federal Water Pollution Control Act Amendments new sources
were required to utilize the "best available demonstrated con
trol technology, processes, operating methods, or other alter
natives including, where practicable, a standard permitting no
discharge o f pollutants."24 All existing sources were subjected
to aphased approach by which the "best practicable control
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technology currently available" had to be employed by 1977
and the "best available technology economically achievable"
was required by 1983. The "best practicable" standard repre
sents the "average performance of the best existing plants."25
Performance standards also may va iy because of the risk
o f harm associated with the pollutant. Thus the Clean W ater
Act requires the use o f a more stringent standard in determin
ing effluent limitation for "nonconventional" and toxic pollut
ants.26 Similarly under the Clean Air Act the EPA is required
to establish a national emission standard for listed hazardous
air pollutants which will protect public health with "an ample
m argin of safety."27 W hile the stringent statutory standard
seems toleave little room for consideration of economic and
technical feasibility, EPA appears to have taken economics
into account.28
Still another factor considered in setting perform ance
standards is the existing environmental quality of the area in
which the pollution source is created. Under the Clean Air Act
new sources of air pollution in areas of the country in which
the national ambient air quality standards are not being met
must meet the very stringent "lowest achievable emission rate"
standard.29 In areas of the country where air quality meets or
exceeds national standards a special "best available control
technology" standard was established in 1977.30 The Clean W a
ter A ct provides that more stringent perform ance require
ments may be established if the existing technology-based
standard does not adequately protect established water quality
standards.31
The major implementation mechanism is the permit sys
tem. In effect the laws require that pollution-creating activi
ties may only be conducted according to the terms and condi
tions of a government ally-issued permit. Thus, for example,
the Clean W ater Act prohibits the discharge o f any w ater
pollutant unless authorized by permit.32 The permits describe
specific effluentlimitations for regulated pollutants. These
effluent limitations are based on the performance standard
which applies to the discharger.
In deference to our system of federalism, the environmen
tal laws generally provide for a sharing o f responsibilities be
tween the federal government and the states. As a general mat
ter the EPA is to interpret the statutes, especially in regard to
establishing the quality and performance standards. Then the
states are to take primary responsibility for implementing and
achieving the standards. Thus, under the Clean Air Act, EPA
sets national ambient air quality standards while the states
are to develop "implementation plans" containing the specific
measures necessary to achieve those standards.33 Under the
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Clean Water Act34 and the Resource Conservation and Recovery
Act35 states are authorized to be the permitting agency upon
satisfying EPA that they have established an adequate pro
gram. However, the EPA retains the authority to enforce stan
dards and permits even when a program has been delegated to a
state.36 If the EPA determines that a state is not adequately
carrying out the requirements o f the law, EPA can revoke the
delegation o f authority to the state.37
The major U.S. pollution control statutes each contain a
provision explicitly authorizing citizens who allege harm to
file civil actions to prevent that harm. Under the Clean Air
Act,38 the Clean Water Act,39 the Resource Conservation and
Recovery Act,40 and the Comprehensive Environmental Re
sponse, Compensation and Liability Act,41 citizens may sue
any person alleged to beviolating the law as well as the EPA
administrator for failure to perform a nondiscretionary duty.
Typically, these statutes require the citizen intending to file
such a suit to give 60 days advance notice. However, under
RCRA if the alleged violation concerns hazardous wastes, the
suit may be brought immediately, after notice, without writ
ing.42 Also, a citizen cannot bring a suit if the government is
already ’’diligently prosecuting’’ the violation, although citi
zens may intervene in government-initiated suits.

BENEFITS AND COSTS OF
U.S, ENVIRONMENTAL REGULATIONS
As a nation the U.S. has decided that it desires a very high
level o f environmental quality. This decision is reflected in
the numerous pieces of legislation enacted by Congress, a few of
which have been discussed. This choice reflects the strong con
sensus that has developed in this country about the importance
of environmental quality. It suggests there is a sense that the
benefits o f achieving and maintaining such environmental
quality exceed the costs of doing so. This section presents a
brief summary of findings regarding benefits and costs.
BENEFITS OF ENVIRONMENTAL PROTECTION
The benefits o f environmental protection are difficult to
quantify. The major benefits to be expected include improve
ments in human health, reduction in damages to materials
such as agricultural products, metals, fabrics, rubber, and
building materials, reduced cleaning and treatment costs, im
proved recreational opportunities, and increased aesthetic
values. In the enactment of the Clean Air Act it was assumed
that there was a clear relationship between certain concentra
tions o f pollutants in the air and adverse effects on human
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health. EPA was directed to establish national ambient air
quality standards at a level that would protect human health
"with an adequate margin of safety.”43 It was thought that a
rapid reduction in new emissions would bring ambient air into
compliance with these standards, thereby reducing adverse
health effects down to some minimally acceptable level. While
it is widely agreed that air pollution affects human health, the
actual causes and the significance of these effects are not well
understood.
As a consequence of the Clean Air Act evidence indicates
that air quality in the U.S. has improved. For example, in 1980
the Council on Environmental Quality (CEQ) reported that be
tween 1974 and 1978 the number of days in which major urban
areas were in violation of the national standards decreased 18
percent. In 1984 the CEQ reported that between 1970 and 1982
total national sulfur dioxide emissions had declined by almost
25 percent, particulate emissions by 58 percent, and carbon
monoxide emissions by 27 percent.44 One American economist
has estimated that improvements in air quality between 1970
and 1978 most likely produced health benefits of about $17 bil
lion.45
Evidence indicates that the discharge of controlled pollut
ants into surface waters has been sharply reduced as a result of
the Clean Water Act. In 1984 the CEQ reported reductions in
discharges since 1972 of 71 percent for biochemical oxygen
demand, 80 percent for suspended solids, 71 percent for oil and
gas, 52 percent for dissolved solids, 75 percent for phosphates,
and 78 percent for heavy metals.46 Moreover, between 1970 and
1982 the number of people served by municipal waste water
treatment systems in the U.S. nearly doubled to over 150 m il
lion. The major benefits of improvements in surface water
quality are recreational and aesthetic but also include some
health benefits and reduced water treatment costs. An analysis
that assumed full compliance with the requirements of the
Clean Water Act as of 1985 estimated a range of benefits from
$5 billion to $20 billion.
The control of toxic chemicals is beginning to show re
sults. Since the banning of most uses of DDT in 1972 DDT
residue in human tissue and in fish has declined dramatically.
Significant declines also have been noted for dieldrin and ben
zene hexachloride. The concentrations of polychlorinated
byphenols, banned from most uses in 1976, have begun to de
cline in fish, wildlife, and human tissue.
COSTS OF ENVIRONMENTAL PROTECTION
Early assumptions about the costs o f environmental com
pliance were highly optimistic. For example, a 1970 Report to
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Congress estimated that 98.8 percent of all sulfur dioxide emis
sions could feasibly be removed at copper, lead, and zinc pro
cessing facilities in the U.S. for a total capital cost of about $68
million. In fact,-the cumulative investment for air pollution
control by the copper smelting industry alone between 1970
and 1984 was $2.4 billion and compliance with the Clean Air
Act still has not been fully achieved.
As shown in Figure 1, annual spending for pollution
abatement and control in the U.S. has risen from about $43
billion in 1972 to about $64 billion in 1984 (in constant 1982
dollars).47 This represents an average annual increase in
spending of 3.4 percent during this period. These expenditures
constituted 1.6 percent of the real GNP in 1972, 2 percent of the
GNP during the 1975-1979 period, and 1.8 percent in 1984. Ex
penditures for air pollution control are the major cost area,
constituting 48 percent o f the total in 1984 while water ac
counted for 37 percent and solid waste accounted for the re
mainder. Well over half of the cost o f air pollution control is
attributable to emission controls on automobiles and trucks.
Expenditures related to water pollution control have decreased
since 1978 as a result of reduced federal support for sewage wa
ter collection and treatment facilities. It appears that the an
nual costs o f compliance with the more recently enacted haz
ardous waste requirements may cost as much as $15 to $20 bil
lion by 1990.
Figure 2 shows the proportion o f total capital expendi
tures that went for pollution control equipment between 1968
and 1981. This information is shown for just the manufactur
ing sector o f the economy and also for all private business in
cluding manufacturing. As indicated, the percentage of capital
expenditures devoted to pollution control increased signifi
cantly through 1976, but has declined since then.
Table 1 compares total pollution abatement capital and
operating costs among major industrial categories in relation
to the total value o f shipments for selected years. In 1983 this
ratio for all industry was about 0.006. However, for the paper
products industry the ratio was 0.013, and for the chemical
products industry, the ratio was 0.014. Clearly, expenditures to
achieve compliance with environmental requirements vary
considerably among industries. Again it can be seen that the
relative significance o f pollution control costs has been
declining.
As these statistics indicate, the U.S. has committed a ma
jo r share o f its resources to achieve compliance with its envi
ronmental requirements. Except in the area of hazardous
waste the major capital investments have already been made.
Annual operating and maintenance costs will continue but
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FIGURE 1
Pollution Abatement and Control Expenditures
(Millions of constant (1982) dollars)

Source: Survey o f Current Business
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FIGURE 2
Pollution Control Expenditures as
a Percent o f Capital Spending
1968-1981

1)
2)

A ll Manufacturing
All Business

•

Solid waste is included starting in 1975.

Source: McGraw Hill Annual Survey
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TABLE 1
Total Pollution Abatement Capital and Operating Costs
Major Industrial Categories—Relation to Total Value of Shipments
1975, 1979, 1983
(in millions of dollars, except percents)
1975
Total
Pollution
Control
Costs

1979

% of Total
Value of
Shipments

Total
Pollution
Control
Costs

1983

% of Total
Value of
Shipments

Total
Pollution
Control
Costs

% of Total
Value of
Shipments

Chemical and allied products

1587.6

1.8%

2438.4

1.7%

2591.6

1.4%

Petroleum & coal products

1118.8

1.6%

1708.1

1.2%

2378.7

1.2%

Stone, clay, glass products

345.3

1.3%

439.2

1.0%

416.3

0.9%

Paper and allied products

949.3

2.3%

1124.6

1.7%

1135.2

1.3%

Fabricated metal products

187.0

0.3%

287.0

0.3%

436.9

0.4%

Primary metal industries

1548.7

1.9%

2410.3

1.8%

5977.4

5.6%

All industries

7310.7

0.7%

10,964.4

0.6%

11,970.1

0.6%

Source:

Current Industrial Reports; Bureau of Census Survey.
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such costs generally are lower than initial capital costs. By
and large the U.S. economy has adjusted to these costs. Never
theless the very significant magnitude of these costs requires
that we continue to review these laws to determine if there are
m ore effective w ays to achieve the desired level o f
environmental quality in this country.

CURRENT ISSUES AND FUTURE DIRECTIONS
A great deal has been accomplished in the U.S. regarding
environmental protection in a relatively short period of time.
The legal and regulatory framework is now well established.
No m ajor new additions to our environmental laws are fore
seeable nor are any major changes in the existing approaches
likely. According to public opinion polls public support for en
vironmental protection remains strong.
SOME TRENDS
At this point several recent trends in the development and
implementation of U.S. environmental law can be discerned.
First, there has been a growing awareness of the need to ana
lyze the risks associated with exposure to pollutants and to fo
cus our control efforts more directly on those posing the great
est risk. Second, there has been an increased appreciation of
the complexity of environmental management and the need for
a broad view o f the solutions to environmental problems.
Third, a concerted effort has been made to improve our regula
tory mechanisms in ways that permit more efficient achieve
ment o f our environmental objectives and that encourage
long_term choices which move us in this direction.
Risk Assessment
In retrospect it is interesting that comprehensive laws
were passed to address problems o f air pollution and water pol
lution before we turned our attention to toxic and hazardous
materials. A ir and water pollution were more obvious, more
visible problems that were first to attract legislative attention.
As we have come to grips with the real task of environmental
management it has become apparent that the cost is high and
that solutions are not easily found. Consequently we have be
come somewhat more sophisticated in analyzing environmen
tal problems, recognizing that it is most essential to address
first those problems posing the greatest risks to human health
and the environment. Thus we have begun a process to evaluate
the hazard associated with a form o f pollution, the relation
ship between that hazard and human health, and the extent of
human exposure. This process can help in setting priorities, in
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adjusting regulatory requirements, and in m aking specific
control decisions.48 With limited financial resources available
to devote to environmental protection it is essential that we
learn better how to assess the real significance of the myriad of
environm ental problem s and m ove m ost aggressively to
remedy those posing the greatest risk to human health and
other important environmental values.
Broader-Based Problem Solving
Pollution control is, of course, not the elimination o f pol
lution. Rather it means changing the manner in which the
pollution is produced, possibly including the form o f the pol
lution and/or the timing of the pollution, as well as changing
the disposition of that pollution in a way that is environmen
tally more acceptable. Focusing only on a single environmen
tal problem can produce responses which are environmentally
degrading in other ways. To cite a well-known example, the
removal of sulfur dioxide from emissions at power plants can
be achieved using a "scrubbing" device. However, for every
pound of sulfur dioxide removed three pounds of a sludge m at
erial requiring special treatment before disposal also would be
produced.
Efforts are underway in selected m etropolitan areas to
undertake an analysis o f the broad range o f environmental
problems in those areas and to consider solutions that make
the best overall sense. As discussed earlier, the statutes have
been created in a piecemeal fashion, focusing on a single prob
lem area. Efforts to address environm ental issues m ore
broadly may be frustrated to some degree by such statutory
barriers. Nevertheless the obvious merit of approaching envi
ronmental management with a recognition of the interrelat
edness of many environmental problems affirms the value of
this effort.
Smarter Regulation
Under the U.S. approach, environmental compliance is
required according to a highly complex and detailed regulatory
framework implemented and enforced by the EPA. Such a reg
ulatory system places an enormous burden on the government
agency which must translate the often rather vague policy and
legal requirements set out in the statutes into workable pro
grams. There is a continuing need to search for the most effec
tive means available for achieving our environmental quality
objectives. Two examples which developed out o f the im ple
mentation of the Clean Air Act illustrate this point.
Originally, under the Clean Air Act the EPA had regulated
emissions from each point source within a given facility. In
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stead it was proposed that the entire facility be treated as if it
were a single point o f emission (as if it had a bubble over it—
thus it came to be known as the "bubble" policy), thus permit
ting the operators to develop the most cost-effective control
strategy for all emission sources within the facility. The objec
tive o f protecting air quality would be met because the total
amount o f emissions would be the same in both cases, but the
operator would be given greater flexibility in determining the
most efficient means o f compliance for his facility. Use of the
bubble policy has been restricted to areas of the country where
the national ambient air quality standards are being met.
A similar search for flexibility produced the "offset" pol
icy under which new sources of regulated emissions may be in
troduced into areas of the country not in attainment with the
national air quality standards if existing emissions o f the
same type from other sources are reduced by more than the new
source w ill add. This policy permits two often competing
objectives— economic growth and clean air—to coexist. Indeed,
growth becomes a means of improving air quality by replacing
existing dirty sources with new, cleaner sources.
More radical changes have been urged, especially by
economists who favor more market-oriented solutions to these
problems. One such proposal would utilize a system of mar
ketable permits to limit pollution. Under this approach per
mits would be issued which, collectively, would limit the emis
sions of pollutants to a desired level. These permits would be
saleable, thus allowing the exact patterns o f pollution reduc
tion to be determined by open-market trading. Sources able to
inexpensively reduce their pollution would sell their extra
permit rights to other sources whose cleanup would be more
costly than the permits. Enforcement would still be a govern
mental responsibility, and the problem of knowing how much
pollution reduction is appropriate would still remain. But the
burdensome chore for regulatory agencies of devising control
requirements would be eliminated. Instead these decisions
would be returned to individual firms with the necessary in
centive to seek the least-cost solution.
THE CHALLENGES AHEAD
Environmental issues o f great importance remain to be
addressed. Some of these issues are of primary importance
domestically. Others are much broader in scope. In this con
cluding section some of these issues are discussed.
Domestic Challenges
The dominant environmental issues in the U.S. during
this decade have been the handling o f toxic and hazardous
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wastes and the control of acid rain. Our technological economy
generates an enormous volume o f hazardous w astes—more
than one ton per person in the U.S. every year. Congress has
created a highly detailed and complex regulatory scheme to
control these wastes. The implementation of this program is in
its relatively early stages. It is clear that many of the facilities
that have handled such wastes are not able to meet the strict
standards now required. It is difficult and expensive to locate
and develop the facilities needed to properly dispose o f these
wastes. Moreover, efforts to clean up existing sites where im 
properly disposed hazardous m aterials threaten valuable
groundwater supplies have been slowed by a number of factors.
Because o f the possible risks to human health and other
important values posed by these wastes effective management
of hazardous and toxic materials is of obvious importance.
The issue o f acid rain has been especially difficult because
o f its interregional and international implications. Early air
pollution control efforts focused on protection of local areas,
neglecting the possible problems caused by long distance
transport of certain pollutants such as sulfates. Resolution of
the problem is made more difficult by the fact that those faced
with bearing the costs of control (e.g., the users of electricity in
Ohio) are a different group from those who would primarily
benefit from the controls (e.g., those using lakes in upstate New
York or Canada). The U.S. has committed itself to a major pro
gram of research to better define the extent o f the acid rain
problem and to help develop effective strategies for reducing
the damages. Congress has considered a number o f different
bills for controlling acid rain during recent sessions but no
consensus has yet developed regarding the approach to be
taken.
A n issue o f growing importance is the protection o f
groundwater quality. Fifty percent of the people in the U.S. ob
tain their drinking water from groundwater.49 The contam i
nation of groundwater supplies from such diverse causes as the
improper containment of hazardous wastes and the leaching of
pesticides and fertilizers used in agriculture has focused atten
tion on the need to protect this important resource. Some
states have already instituted extensive systems of control and
monitoring. Other states have done relatively little at this
point.
Federal regulatory control is lim ited at present,
primarily concerning itself with groundwater aquifers which
provide drinking water supplies.
Certain types o f air pollution in urban areas remain a
problem now 17 years after passage o f the Clean Air Act. The
major concerns are with ozone and carbon monoxide. EPA has
recently announced its intention to require the states involved
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to develop the necessary programs to bring these areas into
compliance. No new major emitting facilities may be built in
these areas until such a program is in place.
Global Challenges
As a member of the world community the U.S. is, and must
be, concerned about the world environment. Here the chal
lenges are many. By itself the U.S. can have only limited effect
on resolvin g these problem s but it clearly carries a
responsibility to take a m ajor leadership role in seeking
broadly acceptable and effective solutions. Only a few of the
possible issues are touched on here.
The com m only or broadly shared environmental re
sources obviously require international attention. The prob
lem o f acid rain has already been mentioned. This type of
transboundary pollution is also a problem in Europe. Pollu
tion o f internationally shared watercourses is another type of
transboundary problem requiring international attention.
This problem extends to coastal and marine resources and is
especially critical when impacts occur to important fisheries.
Evidence suggests that industrial activities around the
world have caused changes in the global atmosphere which
may have important consequences for climate. Over the last
century the atmospheric concentrations of carbon dioxide are
estimated to have increased about 15 percent, largely due to the
combustion of fossil fuels. It is thought that these increased
concentrations may produce a "greenhouse effect" by holding in
infrared radiation normally emitted from the earth's surface.
This greenhouse effect could increase temperatures and alter
patterns of precipitation in areas o f the world. In addition, the
loss of a portion of the ozone layer in the atmosphere due pri
marily to the use of chlorofluorocarbons may be increasing the
amount of ultraviolet radiation reaching the earth's surface.
O f primary concern is a possible increased incidence of skin
cancer and increased damage to food crops and fish.
Protection o f biological diversity is another significant
global challenge. Some estimates suggest that as much as 15 to
20 percent of all plant and animal species on earth could be lost
in the next 20 years.50 There are important economic, scien
tific, and aesthetic reasons to attempt to maintain the broadest
possible biological diversity. The major threats are posed by
tropical deforestation. Key areas especially valuable for their
genetic resources should be given special protection as should
species known to be endangered.
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A CONCLUDING WORD
The protection and maintenance o f a high quality envi
ronment is now firmly established as a national priority in the
U.S.. A vast and somewhat complex body of law has been cre
ated over the past 20 years which has established a
comprehensive system of environmental management. The
major issues regarding the interpretation and implementation
of most of these laws have been substantially resolved. With
the exception of the hazardous waste requirement, most of the
major capital investments required to comply with these laws
have been made.
With an approach that is perhaps typically American we
sought to produce a very high level of environmental quality in
a very short period of time. We have learned that environmen
tal management is not a simple matter. We continue to struggle
with enormous uncertainties about the relationship between
pollution and its effect on human health and on other impor
tant economic and environmental values. Much work remains
to be done to insure that the standards that have been estab
lished do in fact provide the environmental quality we desire.
Much work also remains in refining and improving the myriad
of performance requirements established for sources discharg
ing regulated pollutants. Finally, if this entire regulatory pro
gram is to achieve its objectives an aggressive and effective en
forcement effort must be pursued.
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